INTRODUCTION
Truck farming is being developed in cities in developing countries to ensure food security. It is also an income generating activity for households. In Africa, truck farming is currently part of hidden hunger solution among large cities' neighbourhoods population The "babenda" is a Burkinabe dish made mainly of leafy vegetables (Hibiscus sabdariffa, Amaranthus hybridus, and Cleome gynandra) coarsely chopped and millet or rice that was boiled together.Vegetables play an important role in diversifying the diets of people in developing countries and are a major source of nutrients. Indeed, because of their richness in protein, fiber, minerals, vitamins, and antioxidants, vegetables help to improve the health of populations (Lock et al., 2005) . They are therefore of nutritional interest in the fight against micronutrient deficiencies (Devadas et al., 1980). The iron content of amaranth (Amaranthus cruentus) and cornet (Corchorus olitorius) is 22 to 77 mg / 100 g dry matter (Ndlovu et al., 2008) . The β-carotene content of black nightshade (Solanum scabrum) is 3943.03 ± 0.89 μg / 100 g in relation to the crude product (Soro et al., 2012).It is a sauce that is prepared in the villages during the lean season, when there was not enough millet or other grains to provide for the families until the harvest. In fact, at the base of this leaf sauce was mainly bean leaves and sorrel crushed and millet that were boiled together.This study was aimed at evaluating the contents of heavy metals and pesticides of marketgardening products (Amaranthus hybridus, Hibiscus sabdariffa, Cleome gynandra and Ipomaea batatas) and babenda sold in twenty principal markets of Ouagadougou.
MATERIAL AND METHODS

Sampling and preparation of the vegetables
A total of 120 samples of four vegetables and 40 babenda samples commonly consumed by the local population were collected. The concerned vegetables were: Amaranthus hybridus: Borom-bouli, Hibiscus sabdariffa: Bito, Cleome gynandra: Kenebdo, and pomaea batata: Nagnui-noodo Samples were taken randomly from 20 principal markets ( Zone1 yaar, Wemtenga yaar, : Zogona Pesticides and heavy metals are persistent organic pollutants responsible for immune deficiency, certain types of cancer, and decreased length of pregnancy.In this study, 20 chemical pesticides and 4 heavy metals were detected from 120 samples of 4 types of vegetables and 40 samples of babenda collected from Ouagadougou principal markets. The "babenda" is a Burkinabe dish made mainly of leafy vegetables (Hibiscus sabdariffa, Amaranthus hybridus, and Cleome gynandra) coarsely chopped and millet or rice that was boiled together.A multi-residue method was developed to detect the pesticides in the samples collected by gas chromatography, with micro electron capture detector. The concentration of cadmium, lead, mercury and arsenic were obtained from the 120 vegetables samples by using an atomic absorption spectrometer. Residues of pesticides were detected in 87% of the samples, and among the positive samples, 58.40% contained concentrations higher than the limit of maximum residue (LMR). Thirteen active pesticide residues were detected in the vegetables. The contents of the majority of pesticides residues were higher than the LMR. Seven active ingredients were detected in the babenda. 50% of the samples had more than one pesticide residue. The heavy metal concentrations ranged from 0.0098 to 2.66 mg.kg -1 for Hg; 0.01 to 1.146 mg.kg -1 for Pb; 0.016 to 1.72 mg.kg -1 for Cd and 0.012 to 1.885 mg.kg -1 for As. The relative abundance of heavy metals in the vegetables followed the sequence Cd (0.018 mg.kg -1 ) > Pb (0.016 mg.kg -1 ) > As (0.012 mg.kg -1 ) > Hg (0.0098 mg.kg -1 ). In addition, the concentration of heavy metals in the samples collected from the different markets exceeded the threshold according to the lawful maximum concentration (CMR) established in France. The continuous follow-up and a strict regulation of these pollutants in the vegetables particularly, are necessary. 
Determination of heavy metals contents in the vegetables samples
For the analysis of heavy metals, 0.3 g of each freeze-dried samples were digested using 6 ml of HNO3 (69%) and 2 ml of H2O2 30% (Wako Chemical Co, Japan) in a digestion system by microwaves (Berghof Speedwave, Germany). The digested samples were then transferred into a Teflon Becher, and the volume was completed to 50 ml by Milli-Q water. The digested solution was then filtered using a syringe filter (Dismic ® -25hp PTFE, size of the pores ¼ 0, 45 mm, Toyo Roshi Kaisha, Ltd, Japan, 1979) and stored in polypropylene tubes of 50 ml (Nalgene, New York, the USA). The method of Awofolu (2005) was adopted for the acid digestion of vegetables samples. The analyses were carried out by atomic absorption with a spectrometer (Baise et Paquereau, 1997). Tab 1 shows the thresholds used to diagnose the contamination of gardens grounds and the plants. 2005) , the purification of the extracts was carried out by centrifugation with salts (sulphate of anhydrous sodium) and carbon black graphitized (GCB) to mobilize the coloured substances (chlorophyl and carotene) that are non-active by precipitation. The supernatant obtained from the frozen extract after centrifugation was recovered in a vial using a Pasteur pipette. The analysis of the extracts was carried out using a chromatograph in gas phase (Agilent Technologies) that has a micro-detector that captures electron (GC-µECD/GC-FPD, Hewlett Packard). A capillary chromatographic column of type dB-17 MS. It had a length of 30 cm, an internal diameter of 250 μm and a thickness of 0.25 μm. Nitrogen of high purity was used as the carrier gas. The injection was carried out using Split/Splitless injection technique with an injection volume of 2 μl. The temperatures of the apparatus were as follows: -Room of injector programmed at 275°C with a pressure of 20.72 psi; -Column (75°C during 0.5 mn, 75-300°C with a flow of 10°C/mn and 300°C during 7mn); -Detector (325°C).
Statistical analysis
Principal component analyses (PCA), were carried out, in order to determine the correlations between the various elements.
RESULTS AND DISCUSSION
Evaluation of metals traces in the market-gardening products
The results of the levels of heavy metals in the plants are presented in Tab 2. Heavy metals found in the vegetables sold in markets of Ouagadougou town are Cd, Pb, AS and Hg. ). Pb and Hg were more accumulated in the leaves of Cleome gynandra, Hibiscus sabdariffa and Amaranthus hybridus (Fig 2 and 5) . The As were accumulated in the leaves of Amaranthus hybridus, Cleome gynandra and Hibiscus sabdariffa; and in 60% of the analyzed leaves. The amounts were relatively high in the leaves samples of Amaranthus hybridus from Bonsé yaar (1.887 mg.kg -1 ), Cleome gynandra (1.691 mg.kg -1 ) from the market of Benogo and in the leaves of Hibiscus sabdariffa taken from Zogona yaar (1.495 mg.kg -1 ). Thus, the analyses showed values of up to 1.887 mg.kg -1 , which largely exceeded the tolerable threshold value (0.1 mg.kg -1 ).
Figure 1 Heavy metal contents in Amaranthus hybridus leaves
Figure 2 Heavy metal content in Hibiscus sabdariffa leaves
Various types of chemical pesticides found in the plants
The analysis of the pesticides content in plants (Tab 3) indicated that the 53,33% of the chemical elements found in the vegetables are pesticides of the family of pyrethrinoid (permethrin, tetramethrin, cypermethrin, deltamethrin and λ -cyhalothrine); 24% of the organochlorinated compounds (lindane, alachlore, heptachlore, dieldrine); 22,67% of the organophosphorus compounds and carbamates (chlorpyrifos-methyl, parathion-ethyl, diazinon and quintozène). The principal component analysis revealed the correlation between pesticides contents and plant species, between heavy metal contents and plants species. Residues of pesticides in the babenda, local sauce.
In general, there was a decrease in the level of residues but it varied greatly, depending on: (i) washing, it depends on the nature of the molecule and its formulation, the plant structure and washing methods; it only concerns contact products; (ii) the degree of heating (cooking or bleaching), it is also effective and can supplement for the drops due to previous treatments. The moist heat is a significant factor. Tetramethrin was detected in the samples with contents ranging from 0.0024 to 0.0085 mg.kg ) lower than that found in this study. These differences in contents could be due to the different farming techniques and differences in the level of contamination of the ground, the atmosphere and the water of each site where samples were collected from (Adu et al., 2014).
Pesticides
Thirteen active compounds were detected in the vegetable-leaves studied such as: the pyrethrinoid compounds (tetramethrine, permethrine, λ-cyalothrine, cypermethrine and deltamethrine), organophosphorus compound and nitrogenized compounds (diazinon, chlorpyrifos-methyl and parathion-ethyl), organochlorinated compounds (lindane, heptachlore, alachlore and dieldrine) and the carbamates (quintozene) (Fig 3 and 4) . These results are similar to those obtained by Farag et al. (2011) who detected 16 residues of pesticides (chlorpyrifos, diazinon, malathion, profenofos, sulphur, chlorpyriphos-methyl, carbendazime, cypermethrine, ethion, propargite, perméthrine, λ-cyhalothrine, methomyl, phenpropathrin, quinalphos and pirimiphosméthyl) in the vegetables sold in the Egyptian market. In general, the residual rates of pesticides of the 20 studied markets were either identical, below or above the hot lines of the LMR ( Union (EU, 2008) . A total of seven active ingredients (permethrin, tetramethrin, cypermethrin, λ-cyhalothrin, deltamethrin, heptachlor, and lindane) were detected in the babenda leaf sauce. The results of this study are consistent with those reported by FAO (2004) with reference to the Codex Alimentarius (2010) who adopted these definitions and classifications of foods for the purpose of pesticide residue controls. The committee recorded a 50% decrease in organochlorine residues in carrots and a 10-25% removal of pyrethroids in cabbage after cooking. Other existing heat treatment results suggest that bleaching of vegetables results in a 20-40% decrease in organochlorine insecticides in spinach compared to 30-80% pyrethroids (FAO / WHO, 2004) . DGAL (2000) reported that identical meals or "duplicate meals" collected from 25 sites and 5 regions were containing six residues that are at least 1-times higher than the limit of quantification; and 4 of the residues have never been quantified. The analysis showed that the contamination is not significant. The results of this study are in line with those reported by the EFSA (2007), who found out that over 97% of the food tested contained pesticide residues within the allowed limits. This constitutes a true problem of public health because the vegetables produced in these small farms located near the urban centres occupy a significant place in the daily food of the cities populations.
CONCLUSION
The majority of vegetables tested present contamination by heavy metals and pesticides that are alarming. The pesticides and heavy metals contents present in vegetables in the various markets of Ouagadougou town were tested. The majority of the samples showed that the contents of pesticides are relatively higher than the contents of heavy metals; probably because of the excessive use of pesticide chemicals by industries, mining activities and animal husbandries. The risk of contamination of the food chain by the consumption of the vegetables sold on the markets of Ouagadougou town are not negligible. This contamination could be the cause of many diseases suffered by the consumers. It can also cause damage in agricultural production like breeding. The results obtained in this study are significant in the sense that it shows that human health is directly affected by the consumption of the vegetables. The monitoring of pesticides and heavy metals contents in the vegetables intended for the preparation of "babenda" sauce must be continued; because this sauce is highly consumed during great ceremonies (marriages, baptisms, university canteens and households) in Burkina Faso.
